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ABSTRACT
With the emergence of online courses in the mid-1990s, the number of students
enrolled in online courses has been growing at an exponential rate (Schwirzke, Vashaw,
& Watson, 2018). This trend brings with it new problems, such as familiarity with
evidence-supported behavioral techniques that will maintain student engagement and
improve likelihood of academic success in online learning environments. The purpose of
the present study was to examine how the use of praise may affect visual engagement
with video lectures with the assistance of commercially available eye tracking
technology. A secondary objective of the study was to identify how praise affects
performance on post-lecture knowledge assessments of information delivered through
online videos. Results indicated that three out of four undergraduate participants were
visually engaged with the video lecture more when provided praise than in the absence of
praise, while the fourth participant showed ceiling effects. Results also indicated that
praise did not have a significant effect on post-lecture knowledge assessment accuracy.
These results indicate that praise may have utility in improving visual engagement in
online learning environments and that inexpensive eye tracking technology may be useful
for measuring visual engagement in these environments.
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CHAPTER I - INTRODUCTION
Since the emergence of online courses in the mid-1990s, the number of students
enrolled in at least one online course has been growing at an exponential rate (Hu,
Arnesen, Barbour, & Leary, 2019; Schwirzke, Vashaw, & Watson, 2018). Between 2012
and 2016, postsecondary institutions in the U.S. saw a 17.2% growth in the number of
students taking at least one course online (Seaman, Allen, & Seaman, 2018). As more
students move to online learning, particularly in the wake of the coronavirus disease
(COVID-19) epidemic which resulted in many schools moving to an exclusively online
environment, strategies must also be developed to increase effective teaching strategies to
increase engagement in these learning environments.
A pivotal step in assessing the effectiveness of teaching strategies is an ability to
measure the target behaviors, oftentimes academic engagement. While traditional
approaches to measuring behavior in classrooms may translate to online learning
environments, multiple new obstacles have also arisen. For example, whereas teachers
may previously have been able to continually observe their students’ academic
engagement by scanning the classroom, this may not be feasible when lectures and tasks
are online and may be completed asynchronously from when first recorded or uploaded.
Identifying when students are engaged in live environments may also be difficult when
teachers are not only instructing students but also scanning thumbnails of students’
videos. With the introduction of inexpensive, readily available eye tracking technology,
many of these issues may be addressed. To understand why this is so important, it is
necessary to see how online learning has evolved and is continuing to grow.
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Evolution of Online Learning
According to a literature review by Singh and Thurman (2019), much confusion
surrounds the definition of online learning. Many research articles use the term online
learning interchangeably with other terms such as distance learning and blended
learning, to name a few. The similarity in these terms and the partial overlap in their
definitions is no coincidence. Their relation may best be understood when considered
within their historical context.
Distance Learning
Online learning may be conceptualized as a form of distance learning, defined as:
“[A] method of education. Students can study in their own time, at the place of
their choice (home, work, or learning center), and without face-to-face contact with a
teacher. Technology is [the] critical element of distance education.” (Bates, 2004, p. 5).
According to Bates (2004), online learning is the third generation of distance
learning. The first generation made use of a single technology, with no direct student
interaction with the institution. Print-based materials were the main form of
correspondence between the institution and the student. The second generation of
distance learning is defined by the integration of multiple media in the education process,
specifically print and broadcasting, and communication being mediated by a third party,
such as a tutor who is trained to use standardized teaching material. In the 1960s and
1970s, multiple autonomous teaching universities were developed specifically for
distance learning, including The Open University in the United Kingdom, the Anadolu
Open University in Turkey, and the Universidad Nacional de Educación a Distancia in
Spain. The Open University was among the first to allow open access to degree-level
2

distance learning using multimedia instruction and mass-produced standardized products
(Bates, 2005).
Although one of the primary advantages of distance learning is the flexibility of
allowing learners to study in their own time, and in an environment of their choice, there
is still limited interaction between the original source of the teaching material and the
student. The third generation of distance learning is based on the use of two-way
communication between the original teaching source, such as an instructor, and the
student. This may also allow for multiple students to be taught at once. Kaufman (1989)
conceptualized these generations as being a progression in increased learner control, with
increasing opportunities to engage in dialogue. The third generation of distance learning
allows easier access for otherwise isolated learners to higher education and more costeffective means of providing education. The greatest catalyst for the third generation of
distance learning was the introduction of the World Wide Web in 1989, and the
introduction of the Internet for general use to the public in 1993 (Couldry, 2012).
Multiple forms of online learning environments are currently available. When
instructors and students both present during remote instruction, whether the learner can
interact directly or not with the instructor, this is defined as synchronous learning. When
the instruction materials are recorded at one time, then accessed at another time at the
learner’s leisure, this is asynchronous learning. Distinguishing between the two concepts
is important as the teaching strategies may need to be altered to accommodate different
online learning models.
While online learning has become more common in education systems, at the
time of this study, it was still used as a supplemental resource to classroom-based
3

teaching for most institutions (Barbour, 2018). This trend has been identified as one of
the top ten trends in the knowledge delivery industry and has been anticipated to become
more common than either online or offline teaching alone (Rooney, 2003; Watson, 2008).
Despite the increasing trend in access to online learning models, much ambiguity
still surrounds this medium as different institutions implement a variety of models that
integrate some form of online instruction. For example, in higher education, online
learning is often considered synonymous with completely online courses (Ryan,
Kaufman, Greenhouse, She, & Shi, 2015). Many still assume that this implies
synchronous online courses, which is still a largely North American approach (Barbour,
2019). Many institutions implement a variety of online learning experiences, including
supplemental online content at the instructor’s discretion (Means, Toyama, Murphy, &
Bakia, 2013), the use vastly different forms of blended learning, such as adaptive
programs that may tailor content and pacing to students’ individual needs (Brodersen &
Melluzzo, 2017; D’Mello, Dieterle, & Duckworth, 2017), live lectures, or group-led
discussions.
In an effort to increase the accessibility of online learning, higher education
institutes are using more asynchronous teaching models, particularly pre-recorded
lectures for online learning (Bos, Groeneveld, van Bruggen, & Brand-Gruwel, 2015;
Evans, 2008; Morris, Swinnerton, & Coop, 2019). Although proponents of online
learning argue that this form of instruction may allow for more personalized instruction,
higher levels of motivation, increased access, and administrative efficiency (Berge &
Clark, 2005), it is not necessarily guaranteed that all, or any, of these potential benefits
will be realized (Barbour, 2010). Opponents of pre-recorded lectures claim that they may
4

lead to procrastination (Griffin, Mitchell & Thompson, 2009; Gysbers, Johnston,
Hancock & Denyer, 2011) and lower attendance at lectures in blended models (Gupta &
Saks, 2013; Traphagan, Kucsera & Kishi, 2010).
Findings have been mixed when comparing grades between classroom-based and
online courses (Barbour, 2019). For example, in one meta-analysis sponsored by the U.S.
Department of Education, Means and colleagues (2010) analyzed 45 studies comparing
online, blended, and face-to-face instruction modalities. The authors found that using
blended learning had a moderate positive effect on student learning outcomes, while
online only classes resulted in minimal positive effect compared to classroom-based
instruction.
In one study of the use of pre-recorded videos in higher education, Bos and
colleagues (2015) compared 397 students taking a biological psychology course. Students
were able to attend lectures face-to-face, only watch the recorded lecture, or do both.
Academic achievement was measured two times during the course. The first assessment
covered content knowledge from the first 4 weeks. The second assessment covered the
second 4 weeks and emphasized higher order thinking skills rather than knowledge. The
authors found that following the first assessment, students tended to engage in more
video viewing as a supplement to going to class or using videos only, without attending
class. Subsequently, the number of students who only attended class, but did not view
videos at all decreased. Students who supplemented lecture attendance with recordings
performed better than the other groups on the first (knowledge) assessment. Individuals
who only watched videos did not significantly differ from those in other groups. Bos and
colleagues (2015) also compared time spent watching and/or attending lectures with
5

performance on assessments and found that time spent only viewing recorded videos
contributed the least to differences in assessments, while time spent attending class only
or both attending class and watching videos contributed more to differences. On the
second assessment, time spent watching videos and/or attending lectures did not
significantly explain differences in assessment scores. The authors concluded that the
modality of instruction only affected assessments of knowledge, but not higher order
assessments. The results indicated that the change in attendance may be a result of
familiarization with video topic and that individuals may significantly alter their study
habits following the first assessment, potentially changing their group assignment. How
group membership may have changed between individual lectures was also not
examined, which may have resulted in incorrect group assignment for assessment
correlations. Based on the large sample size, it may be reasonably surmised that at least
the undergraduate sample in the study prefers video recordings over face-to-face
instruction.
COVID-19 Pandemic Impact on Online Learning
Despite the increased use of and learner preference for online learning models in
learning institutions, many institutions still do not offer online learning opportunities
(Beaudoin, 2019). In early 2020, many countries throughout the world responded to the
introduction of the COVID-19, caused by a new virus known as SARS-CoV-2, by
mandating nationwide lockdowns. Many institutions in the world moved to online
learning. By April of 2020, over 1.6 billion students of all ages across the world were
being affected by school closures (UNESCO, 2021). With the move into online learning
for a large number of classes that otherwise would have been face-to-face, many
6

institutions and teachers found themselves ill-prepared for the sudden move to
“emergency remote teaching” (Martin et al., 2020).
At the time of this study, the height of school closures was in April 2020. At that
time, the United Nations Educational, Scientific, and Cultural Organization estimated
around 80% of learners (including pre-Kindergarten through graduate school) were
affected by world-wide school closures (UNESCO, 2020). Although not necessarily
synonymous with a permanent shift to online learning, society’s move to remote
instruction during the COVID-19 pandemic highlighted a significant need for
preparedness and emphasized other unexpected potential advantages of implementing
online learning modes.
Student Engagement in Academics
Student participation and engagement in online settings are also a common point
of contention in online learning research (Kebritchi, Lipschuetz, & Santiague, 2017).
Engagement is generally considered a complex, multidimensional concept. The number
and labels for dimensions varies between researchers. Among the most common labels
for dimensions are academic, cognitive, behavioral, and psychological (Anderson,
Christenson, Sinclair, & Lehr, 2004). Fredricks and colleagues (2011) proposed that
engagement could be categorized into three dimensions: behavioral, emotional, and
cognitive. Although no consensus exists regarding what makes up the entire
conceptualization of engagement, behavioral engagement is a common component of
them all.
According to Fredricks, Blumenfeld, and Paris (2004), behavioral engagement
may be operationalized as observable participation. Behavioral engagement is most often
7

defined in three ways. First, it may entail positive conduct, such as following school and
classroom rules, as well as the absence of disruptive behaviors (Finn, 1993; Finn,
Pannozzo, & Voelkl, 1995; Finn & Rock, 1997). Secondly, it may be defined as student
involvement in learning and academic tasks, including behaviors such as persistence,
attention (such as making eye contact or leaning forward during lectures) (Sinatra,
Heddy, & Lombardi, 2015), asking questions, and engaging in class discussion (Birch &
Ladd, 1997; Finn et al., 1995; Heddy, Sinatra, Seli, & Mukhopadhyay, 2014; Skinner &
Belmont, 1993). Third, it may be defined as participation in school-related activities such
as athletics (Finn, 1993; Finn et al., 1995).
Behavioral engagement has been identified as a primary component of academic
engagement, and its impact on academic performance has a long history in education
literature. For example, positive relationships have been identified between task-oriented
classroom behaviors (e.g., attending, appropriate talk-to-teacher, volunteering
information) with academic achievement (Cobb, 1972; Hecht, 1978; Lahaderne, 1968) in
language, arithmetic, and reading. Additionally, inattentiveness/disruptive behavior (e.g.,
out-of-chair, play, inappropriate-talk-to-teacher) was significantly negatively correlated
with these measures.
In studies of inattention during reading and lectures in the form of mind
wandering, research has also shown that increased inattention was negatively correlated
with memory for the source material (Lindquist & McLean, 2011; Risko, Anderson,
Sarwal, Engelhardt, & Kingstone, 2012; Smallwood, Beach, Schooler, & Handy, 2008;
Szpunar, Khan, & Schacter, 2013). Attending to instruction and work tasks has been
identified as one of the most critical predictors of academic success (Carini, Kuh, &
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Klein, 2006; Farrington et al., 2012; Fredricks, Blumenfeld, & Paris, 2004; Krause &
Coates, 2008). Students that are actively engaged in the instructional process, such as
responding to teacher questions, taking notes, or asking questions may encode
information more easily for later retrieval (Baddeley, Lewis, Eldridge, & Thomson,
1984). With so much evidence indicating a positive correlation between student
engagement with positive learning outcomes and academic success, identifying a reliable
means of increasing attending behavior has become a primary focus in educational
settings.
Engagement in the Online Learning Environment
When transitioning from the classroom to online learning environments, several
issues surrounding measurement methodologies arise. In the classroom, more traditional
face-to-face behavioral observation methods and technologies (e.g., Behavioral
Observation of Students in Schools, 2013) are used to help inform behavioral
intervention planning. However, many behaviors identified as being engaged are not
readily observable (e.g., notetaking, talking to a peer about assigned material, looking at
assignment, reading assignment). As a result, it may be more difficult to correctly
identify when an individual is engaged in an online learning environment through direct
observation alone. With the introduction of computers, several new measurement
technologies have also evolved, including eye tracking, in which an individual’s eye gaze
toward stimuli is tracked. Measurement technology such as this allows for more
continuous observation and recording behavior that was not previously feasible
(Charlesworth & Spiker, 1975). Whereas human data collectors are susceptible to
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observer drift, or unintentional changes in how data are recorded over the course of an
investigation, computers are bound by algorithms that dictate consistent data collection.
Praise in the Classroom
When access to a preferred stimulus is provided following a behavior, it is said to
have reinforcing properties if that behavior occurs more often in the future in similar
circumstances. In the classroom setting, this may take the form of attending to work tasks
or other classroom-appropriate behavior such as staying seated. Among the most
examined forms of reinforcement, the use of praise has received a large amount of
attention. Decades of behavioral studies have found a positive correlation between praise
and increased work accuracy and engagement and decreased disruptive behavior
(Cooper, 2019). Although there is limited research on the ideal rate of praise, multiple
studies have indicated that higher rates of praise have a positive effect on on-task
behavior (Sutherland, Wehby, & Copeland, 2000).
Due to the difficulty for teachers to continually maintain such high rates of praise
(Dufrene, Lestermau, & Zoder-Martell, 2014), recent research has investigated the impact
of different rates of praise on student engagement. Rates as low as one praise statement
per 2-minute intervals in K-12 classrooms have resulted in noticeable changes in student
engagement and disruptive behavior (Blaze et al., 2014; O’Handley, 2016). O’Handley
(2016) found that praise delivered every 4 minutes resulted in a decrease in disruptive
behavior for some, but not all students, while engagement increased slightly or remained
the same as baseline under this reinforcement schedule. By contrast, praise delivered
once every 2 minutes resulted in a large increase in engagement and much lower rates of
disruptive behavior compared to both baseline rates and the once-per-4-minute condition.
10

It should also be noted that while these studies have indicated positive outcomes for
students in K-12 classrooms, this has not been studied with students in higher education.
Eye Tracking to Measure Attention
In the 1950s, psychological research began to transition from purely behavioral
models to more cognitive models. Eye tracking also began to gain more popularity as a
medium through which researchers could observe and quantify the “mind-eye” (Just &
Carpenter, 1976). The relationship between attention and eye movements has been
investigated for decades (e.g., Klein, 1980; Klein, Kingstone, & Pontefract, 1992; Rafal,
Calabresi, Brennan, & Sciolto, 1989; Remington, 1980; Reuter-Lorenz & Fendrich, 1992;
Shepherd, Findlay, & Hockey, 1986), but research into eye movements and its
relationship with academic behaviors goes as far back as 1879 (Huey, 1908).
Until the 2010s, most eye tracking methodologies still incorporated the use of
expensive, research-grade hardware. This limited the widespread availability of the
technology outside research-based settings such as in university laboratories. With the
advancements in technology such as more sensitive, cheap, commercially available
webcams, laptop-integrated webcams, faster internet connection speeds, mainstreaming
of personal computers, and invention of new forms of technology, researchers began to
implement cheaper eye tracking technologies (Hutt, Mills, White, Donnelly, & D’Mello,
2016; Khorrami, Le, Hart, & Huang, 2014). As technology evolves, so does the ability to
use computer-based recording techniques in a variety of settings.
For example, in a study of student gaze patterns in traditional, offline physical
science lectures at a university, Rosengrant and colleagues (2011) used a revolutionary
technology, eye tracking glasses. The authors found that students tracked their professor
11

little for most of the lecture. Most of the eye gaze was toward PowerPoints or notes.
However, whenever the professor wrote something on the board, engaged in more
animated movements, or discussed something not in the slides, students’ gaze
significantly increased toward the professor. They found that student engagement
increased when the class switched between activities. However, the researchers did not
measure how students’ attending behavior influenced learning behavior.
While most studies in educational settings have sought to manipulate
environmental variables such as social presence (e.g., lecturer-controlled cursor, video
representation of lecturer on screen) on attention and learning (e.g., Wang & Antonenko,
2017; Wang, Pi, & Hu, 2018), other studies have also indicated that providing
reinforcement, most commonly monetary rewards, may also increase task performance
and attending to various stimuli (Anderson, Laurent, & Yantis, 2011; Bucker &
Theeuwes, 2014; Chelazzi et al., 2014; Engelmann & Pessoa, 2007; Failing & Theeuwes,
2014; Shomstein & Johnson, 2013). However, only a few studies have examined the use
of praise on engagement and task accuracy in computer tasks (e.g., Hayward, Pereira,
Otto, Ristic, 2018), and none in online learning environments. This dearth of research
indicates a significant deficit in the literature on a topic with increasing relevance to
today’s educational landscape.
Summary
With the number of students in online learning environments increasing (Queens
& Lewis, 2011; Taie & Goldring, 2017; Taie &Goldring, 2019; Taie & Goldring, 2020;
U.S. Department of Education, 2004, 2008, 2012), the need for studies regarding
successful online learning environments is all the more apparent. For more than half a
12

century, behavioral studies and interventions have been based on classroom-based
instruction, but little research has been conducted evaluating the effectiveness of these
techniques in online learning environments.
Among the earliest and most studied forms of classroom-based reinforcements is
socially mediated reinforcement, in particular praise (Hollingshead et al., 2016; Nelson et
al., 2008; Teerlink, Caldarella, Anderson, Richardson, & Guzman, 2017). For decades,
research indicated a positive correlation between praise and student engagement (Moore
et al., 2018; Royer, Lane, Dunlap, & Ennis, 2019).
The introduction of faster internet connections, more computers in households,
and the appeal of online learning as a viable alternative to face-to-face instruction
indicate a growing demand for accurate and valid online-based behavior measurement
methodologies, particularly expected classroom behavior. For over a century, one of the
most promising technologies for measuring attention during tasks in experimental
settings has been eye gaze tracking. Until only a few years ago, most eye tracking had to
be done using aftermarket cameras and proprietary software. With the ability to
implement eye tracking technology using readily available webcams, engagement data
may be collected more remotely, precisely, and more easily than requiring human
observers to collect data manually.
Though recent research into computer-based instruction has also indicated that
praise may be effective for increasing attending to screen and task performance (Hayward
et al., 2018), no studies have been conducted evaluating the use of live praise
reinforcement in an online-learning environment.
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Purpose
The purpose of this study was to examine how remotely delivered noncontingent
praise affected learners’ visual attention to video lectures, as measured by using readily
available eye tracking technology and the learners’ own webcam, and subsequently if the
use of a readily available eye tracking software may have practical application in online
learning settings. As a result, the research questions were:
Research Question 1: Does delivering noncontingent praise on a fixed schedule
by a third party during video instruction increase the percent of time participants
look at a video lecture, as measured by eye tracking technology?
Research Question 2: Does delivering noncontingent praise on a fixed schedule
by a third party during video instruction increase participants’ accuracy on work
tasks related to the video content compared to no praise?

14

CHAPTER II - METHODS
Participants and Setting
Prior to recruitment, the primary investigator received approval to conduct the
study by the University of Southern Mississippi Institutional Review Board (Appendix
A). Four undergraduate students attending The University of Southern Mississippi were
recruited during the Summer 2021 academic semester. Participants responded to flyers
(Appendix B) that were placed at student organizations on-campus or were emailed to
them by professors in the Psychology department. Relevant participant demographic data
may be found in Table 1. Because the eye tracking program relies on differentiating
between the participant’s pupil position and other facial features, artifacts near the eyes
needed to be minimized. Thus, potential participants were required to confirm they were
able to work at a computer for at least an hour without the aid of eyeglasses. Potential
participants also completed a pre-study questionnaire (Appendix C) indicating how
familiar they considered themselves with each of the video topics. Each topic was rated
on a Likert scale from 0 to 3, with 0 being “not at all familiar” and 3 being “very
familiar.” Participants who indicated having little familiarity or no familiarity with 24 or
more topics were contacted to go over the consent form (Appendix D) and discuss study
expectations.
All sessions took place in a 10-foot by 8-foot room in the School Psychology
department. The room contained a table and four chairs. On the table were multiple
alternative sources of distraction from around the department including colorful toys,
pamphlets about the university, various books, and two lamps. The two lamps were
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located behind the laptop’s screen and the overhead light remained off during trials. The
laptop screen was located 2 to 3 feet from the participant depending how they sat.

Table 1
Participant Demographics

Participants

Gender

Age

Major

Ethnicity

Amber

Female

20

Therapeutic Recreation

Caucasian

Bella

Female

19

Psychology

Charlotte

Female

20

Criminal Justice

African
American
Caucasian

Diana

Female

21

Psychology

Caucasian
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Materials
Computer Hardware
This study used a Dell Latitude 5580 and an N930AF 1080p webcam. The Dell
Latitude 5580 ran on an i7-7820HQ processor at 2.9 GHz, had 16GB of RAM, and used
the Microsoft Windows 10 Pro Education operating system. The screen’s diagonal length
was 15 inches. The researcher used an HP Envy x360, which ran on an AMD Ryzen 7
5700U processor at 1.8 GHz, had 8GB of RAM, and used Microsoft Windows 10 Home.
Both laptops had an integrated webcam and microphone.
Video Stimuli
Videos were chosen from Khan Academy (http://www.khanacademy.com), a site
that contains several video series that cover multiple academic subjects (e.g., history).
Videos were chosen that implemented either a pencast-style in which the lecturer uses a
tablet to draw or a cursor to guide attention to necessary visual supports such as text,
timelines, pictures, or equations. Only videos covering the history of human civilizations
between 5000 BCE and 2000 AD and lasting between 10 and 15 minutes were chosen.
Twenty-nine videos were selected, averaging 11.79 minutes (SD=1.47). The videos
chosen are listed in Appendix E.
WebGazer
Eye gaze data were recorded using the WebGazer eye tracking library, which was
first used in a study by Papoutsaki (2016). This program is a client-side eye tracking
library that is written entirely in JavaScript. Other more sophisticated eye tracking
hardware and software uses 3D reasoning to create highly accurate eye tracking
predictions. WebGazer differs in that it may be implemented through any website
17

following a user consenting to allowing access to their webcam. WebGazer only needs
access to the location of eyes to detect pupils and facial features. WebGazer uses cursorgaze relationships, in which calibration is accomplished by identifying the position of
eyes when the user clicks on points on the screen and position is compared with other
points. By using a facial feature detection library, specifically tracking.js (Lundgren et
al., 2015), the face and eyes are detected, and rectangular bounding boxes are formed
within the video stream. A small-scale eye detection on the upper half of the detected
face is performed in order to speed up gaze prediction and minimize false positives that
may have occurred due to eye-like structures present elsewhere in the environment. If the
program is unable to detect the face, full-image eye detection is used instead.
Upon detecting the eye regions, next the WebGazer program identifies the exact
location of the pupil. This process makes three assumptions. First, the iris will be darker
than its surrounding area. Second, the iris is circular in shape. Third, the pupil is located
in the center of the eye. The authors conceded that these are not always true, such as the
eyebrows may return false positives or the eyelid may obscure part of the eye. The
pupil’s location as a 2D feature may not properly capture nuances in the eye’s features.
When an individual changes their gaze from one side of a screen to the other, this may
result in only a small change of the calculated coordinates of the pupil. To assist with
this, WebGazer implements a linear regression algorithm that continually updates to learn
the mapping of a pupil to points on the screen. This is done by first converting each eye
region to a 6x10 pixel image which resizes the detected eye regions. The image is then
grayscaled and a histogram normalization are used to make identifying the iris more
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salient. The resulting 120D (Two eyes with 6x10 pixels) feature vector is then fed to the
linear regression algorithm described in Papoutsaki (2018).
The 2D vector representing the pupils and the 120D vector of the
computed eye features must then be mapped to the gaze coordinates on whatever screen
is being used. More sophisticated and expensive hardware typically use 3D positioning
and rotation of the head in comparison to the camera and screen to calculate this.
However, WebGazer implements a simpler mapping between pupils, eye features, and
display coordinates by detecting these vectors whenever the user interacts with on-screen
stimuli. Although less robust than more expensive hardware and software approaches,
Huang and colleagues (2011) showed that the average distance between the location of
the cursor and where the gaze is located on-screen is about 74 pixels (or 1 inch in their
study). This approach allows for continual calibration with every user interaction
increasing the accuracy of the prediction model, with more recent interactions being more
heavily weighted than past interactions. In the original Papoutsaki (2016) study, a 24-inch
monitor was used. Predictions were estimated to have a mean error 175 of pixels, or
about 3 cm, in remote online settings. Participants in the Papoutsaki (2016) study were
seated 2 feet from the screen and they engaged in tasks that required at least 40 mouse
clicks. This is the version that has been made freely available to researchers.
WebGazer Application
In the current study, the primary author created a script which incorporated the
gaze predictions of WebGazer to determine when the participant was looking at the
video. Although past applications of WebGazer typically employed a more active
approach in which interactions during the task were continually updated as the individual
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interacted with the screen, the current study instead used a more passive approach in
which we required 20 user interactions (clicking squares around the screen) to calibrate
the eye tracker regression model prior to the task (i.e., the video). During the trial, the
video appeared off-center, slightly skewed toward the lower right, with the right edge of
the video 2 inches from the edge of the screen, and the bottom of the video 1 inch from
the bottom of the screen. To determine if the participant was looking at the video, this
application created a transparent dot on the screen where the participant was estimated to
be looking. On average, the program calculated whether the participant’s predicted eye
gaze was within the boundaries of the video at an average of 32.83 (SD=2.65) times per
second.
Pavlovia
A secure server was required to host the webpage which ran the WebGazer
JavaScript. Pavlovia (https://pavlovia.org/docs/home/about) is an experiment hosting web
server that is Health Insurance Portability and Accountability Act (HIPAA)-compliant
and does not store any personally identifiable information. The service is provided for
behavioral researchers to run, share, and explore experiments online. Experiments are
written using a combination of the PsychoPy (https://www.psyc./hopy.org/) graphical
user interface along with JavaScript and Python programming languages. The webpage
was run on Firefox, a web browser that is readily available.
Timer
The researcher used a timer on the HP Envy x360 to track when to deliver verbal
statements to the participant.
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Zoom
The researcher and each participant used Zoom (Zoom Video Communications
Inc., 2016), a third-party video conferencing software that is often used in online learning
environments. This software allowed the researcher to see the participant’s face and
provide verbal feedback to the participant throughout the experiment.
Post-Lecture Declarative Knowledge Assessment
Each lecture was followed by a ten-question declarative knowledge assessment
that corresponded with the material in the lecture (See Appendix F for an example). The
assessment was conducted through Qualtrics (http://www.qualtrics.com). Questions were
presented one at a time and had four possible answers. The ordering of questions as well
as the ordering of answers were randomized between participants. At the end of each
assessment a question with a sliding scale prompted the participant to estimate how many
of the questions they knew before watching the lecture.
Data Sheet
A data sheet with 90 blank boxes (Appendix G) was used to identify in which 10s interval the researcher delivered verbal feedback to the participant.
Piloting of Study Procedures
To anticipate any potential problems with the study protocol and to assess the
validity and reliability of the WebGazer, the primary investigator conducted a piloting
procedure that involved two phases of contrived trials in which study procedures were
implemented in order to determine if changes in procedures would be necessary. During
each pilot phase, participants were required to engage in behaviors that would allow the
researcher to calibrate the software. The first phase involved his thesis director and one
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of his committee members as participants. Due to a large discrepancy between expected
and measured time visually engaged determined during the first pilot phase, changes
were made to control for potential sources of measurement error. First, because the
original WebGazer program was designed to continually calibrate as the user interacted
with material on-screen, if the participant moves from the original position during
calibration trials, this may result in measurement errors. Second, because the program
relies on differentiating between the pupil’s location and other facial features, it was
determined that artifacts such as shadows from lighting and the presence of eyeglasses
may also hinder accurate measurement. The second phase of piloting involved 4 graduate
student volunteers who did not require eyeglasses and were instructed to minimize head
movements. The resulting actual measurements of percent time visually engaged did not
significantly differ from the expected measurements. As a result, the protocol was
changed to reflect these piloting trials.
Dependent Variables
Visual Engagement
The primary dependent variable for this study was percent time visually engaged.
This was defined as the participant’s eye gaze being directed toward the video during the
lecture. Visual engagement was measured by a variation of the WebGazer JavaScript
(Papoutsaki et al., 2016) using a momentary time sampling (MTS) procedure. For hand
scoring, visual engagement was defined more explicitly by the absence of specific
behaviors. A participant was scored as not being visually engaged in their eyes were
closed for more than 3 seconds continuously, looking away from the screen so that the
sclera of their eyes was not discernible, their eyes were not visible due to moving their
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face out of the video, or looking down toward the keyboard. Hand scoring was performed
using a 10-second MTS procedure.
Percent Answers Correct
A secondary dependent variable, percent answers correct, was recorded following
each lecture. This took the form of 10 questions, each with three distractors and one
correct answer. The order of the four potential answers were automatically randomized.
Each video had a corresponding set of 10 questions.
Procedures
Prior to beginning the study, participants were randomly assigned to experience
the conditions in the order of Baseline-Neutral-Praise or Baseline-Praise-Neutral,
counterbalanced so that only two participants experienced either ordering. Due to
scheduling constraints and to minimize fatigue, participants chose one hour time slots
during which trials were presented until the time slot ended. If a participant needed to
leave early or arrived late, fewer trials may have been run than during other sessions.
Sessions were two to four trials each, with an average of three trials (SD=.392)
per session. Trials began from when the researcher delivered the initial instructions until
the participant answered all post-lecture questions. Trials lasted between 12.38 and 18.97
minutes (M=15.07, SD=1.78). Prior to each trial, the researcher and participant ensured
that the equipment was working properly and that the participant’s face was visible to the
camera. The participant indicated if they could hear the researcher’s verbal feedback
through the speakers. The researcher confirmed that the participant’s video feed was
enabled on the researcher’s computer, while the researcher’s video feed was disabled on
the participant’s computer. The study’s website was placed on the screen by the
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researcher. The participant then input their assigned participant number and the current
session number as indicated by the researcher. The researcher informed the participant to
keep their speakers on, unmute themselves, to take no notes, stay at the computer, and to
read all directions on the screen. The participant read aloud all instructions, then
calibrated the eye tracking program by clicking on twenty squares presented in random
locations on the screen. Upon the participant saying they were ready after calibration, the
researcher informed the participant to “Press y.” Following the participant pressing the y
key, the trial-specific video was initiated. At the end of each video, the participant clicked
on a link provided by the researcher that directed the participant to 10 questions
specifically related to that trial’s video content. Upon submitting all answers, the
participant was automatically redirected back to the initial web page so that another trial
could be run. The first condition change was determined to be made after at least five
data points with either low variability or a decreasing trend. Subsequent condition
changes for other participants from baseline occurred every three to four data points with
low to moderate variability following the previous participant changing condition. The
second condition change for each participant occurred following at least five data points
with low to moderate responding stability.
Baseline
During this condition, the participant watched videos while the eye tracker
assessed visual engagement in the absence of verbal feedback from the experimenter.
Praise Condition
During this condition, the researcher delivered praise after a fixed duration. Praise
was defined as a verbal statement by the researcher indicating approval of the
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participant’s engagement (e.g., “You’re doing a great job watching the video,” “I love
how you’re staying on task,” “Way to go keeping your eyes on the video”). Recent
research has indicated that praise delivered at a rate of at least once per minute and as
little as once per 2 minutes can have a positive effect on engaged behavior (e.g., Blaze,
Olmi, Mercer, Dufrene, & Tingstrom, 2014). As a result, praise statements were provided
on a fixed duration once every 2 minutes. The researcher told the participant to “Press y,”
then delivered the first praise statement.
Neutral Verbalizations Condition
This condition was similar to the praise condition, except the researcher delivered
neutral verbalizations instead of praise. Neutral verbalizations were defined as a verbal
statement by the researcher that did not indicate approval or disapproval, but comments
on general video content (e.g., “This video is about World War II,” “These historical
figures are dead,” “This happened a long time ago”). The researcher told the participant
to “Press y.” The researcher then delivered the first neutral verbalization.
Procedural Integrity and Interobserver Agreement
To assess for procedural integrity the primary investigator viewed all videos,
recording using 10-second partial interval (Appendix G). After each condition change, a
second observer coded at least 30% of the trials in the prior condition for procedural
integrity (Appendix H, I, J) and interobserver agreement of the dependent variable (i.e.,
visual engagement). The observer was trained by the primary investigator to record
engagement using one 10-minute sample video. The observer was required to have at
least 90% agreement with the primary investigator in two videos. Interobserver
agreement was determined using scored interval interobserver agreement (IOA). The
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number of intervals scored for visual engagement were compared between the observer
and the primary investigator. The number of agreements were divided by total number
intervals, then multiplied by 100. The observer achieved 100% and 94% with the primary
investigator, requiring no retraining.
Interobserver agreement was also assessed for at least 30% of all post-lecture
declarative knowledge assessments. For each assessment, item responses were
automatically graded using Qualtrics. The second observer compared the reported
number of correct responses as determined by Qualtrics to the actual recorded score.
Agreement was calculated trial-by-trial, in which each item response was considered a
single trial. IOA was calculated by subtracting the number of disagreements from
agreements, divided by total number of items. IOA was determined to be 100% across all
trials.
For Amber, IOA was calculated for 40% of baseline trials and, 40% of neutral
verbalizations trials, and 40% of praise trials. For Bella, IOA was calculated for 30% of
baseline trials, 40% of neutral verbalizations, and 40% of praise trials. For Charlotte, IOA
was calculated for 36.4% of baseline trials, 40% of neutral verbalizations trials, and 40%
of praise trials. For Diana, IOA was calculated for 37.5% of baseline trials, 42.9% of
praise trials, and 40% of neutral verbalizations trials.
Interobserver agreement was also assessed for hand scoring of videos. Although
not one of the original research questions, another aim of this study was to assess the use
of eye tracking to measure visual engagement as an alternative to manual scoring. As
such, all videos were hand scored. IOA was assessed for at least 36% of trials for each
condition across all participants. If IOA was below 80% for any trial, the observer and
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second observer went over the trial with below 80% IOA and discussed discrepancies. Of
Amber’s trials, 40% of baseline, praise, and neutral verbalizations were assessed for IOA.
Amber’s mean IOA was 92.75% (range 85%-100%). IOA was conducted for 40% of
Bella’s baseline, neutral verbalizations, and praise conditions. Bella’s mean IOA was
83.05% (range 65%-95%). The primary investigator and second observer discussed and
recoded the 65% trial. This trial was also an outlier in the WebGazer measurements and
will be discussed further later. For Charlotte, 36.4% of her baseline, 40% of her praise
condition, and 40% of her neutral verbalizations condition were assessed for IOA. Mean
IOA for Charlotte was 97.15% (range 95%-100%). Lastly, IOA was conducted for 37.5%
of Diana’s baseline condition, 42.9% of praise condition trials, and 40% of neutral
verbalizations condition trials. Diana’s mean IOA was 95.86% (range 91%-98%).
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CHAPTER III – RESULTS
Visual Engagement
Amber’s baseline indicated a decreasing trend (Figure 1). Her baseline data
indicated variability (45.6%-84.0%) with a median visual engagement of 63.72%.
Amber’s data in the neutral verbalizations condition indicated a slight upward trend, less
variability (80.15%-96.57%), and a higher level (median=87.15%) than baseline. Upon
beginning the neutral verbalizations condition, her data exhibited an immediate increase.
Sixty percent of data in the neutral verbalizations condition did not overlap with data in
baseline. Amber’s data in the praise condition indicated no discernible trend. Her data
had lower variability (92.87%-95.98%) than during neutral verbalizations, and a higher
level (median=93.57%) than neutral verbalizations. There was an immediate increase
upon entering the praise condition. None of the data in the praise condition did not
overlap with data in the neutral verbalizations condition. Due to high baseline variability
and a high neutral verbalizations level, potential effects may have been minimized based
on nonoverlap of data alone.
Diana’s baseline, overall, demonstrated no trend. Her baseline data exhibited
moderate variability (69.40%-99.05%) and a level of 90.30% (median) (Figure 1).
Diana’s praise condition data demonstrated a slightly decreasing trend. Her praise data
exhibited slightly less variability (72.76%-98.70%) and a lower level (median=87.39%)
compared to baseline. Her data did not exhibit an immediate change upon beginning the
praise condition. None of the data in the praise condition did not overlap with baseline
data. Diana’s neutral verbalizations data demonstrated a slightly increasing trend. Her
neutral verbalizations data exhibited less variability (81.78%-98.12%) and a slightly
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higher level (median=89.09%) than praise condition. Her data exhibited no immediate
change upon beginning the neutral verbalizations condition. None of Diana’s neutral
verbalizations condition data did not overlap with data in the praise condition. Due to
high baseline levels and neutral verbalizations levels, a ceiling effect may have masked
any potential treatment effects based on nonoverlap of data alone.
Charlotte’s baseline demonstrated an increasing trend. Her baseline level
(median=86.29%) had moderate variability (57.68%-98.88%) (Figure 1). Charlotte’s
neutral verbalizations condition data demonstrated a slightly decreasing trend. Her data
demonstrated less variability (81.60%-99.17%) and a higher level (median=89.70%) than
baseline. Her data did not exhibit an immediate change upon beginning the neutral
verbalizations condition. Of her data during the neutral verbalizations condition, 14.29%
of her data did not overlap with data in the baseline condition. Charlotte’s data during the
praise condition demonstrated no trend, as well as less variability (89.43%-98.48%) and a
higher level (median=96.17%) than neutral verbalizations condition data. Her praise
condition data exhibited an immediate increase upon starting the praise condition. Of
Charlotte’s data during neutral verbalizations, none of her data did not overlap with data
in the neutral verbalizations condition. Due to high baseline levels and neutral
verbalizations levels, a ceiling effect may have masked any potential treatment effects
based on nonoverlap of data alone.
Bella’s baseline data showed no discernible trend. Her baseline data indicated and
level (median=70.15%) with high variability (6.47%-94.34%) (Figure 1). Bella’s praise
condition data showed no changing trend. Her data indicated less variability (68.61%87.60%) and a higher level (median=81.49%) than during baseline. Her data exhibited an
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immediate increase upon beginning the praise condition. None of her praise condition
data did not overlap with baseline data. Bella’s neutral verbalizations data showed a
decreasing trend. Her data indicated more variability (57.56%-85.63%) and a lower level
(median=71.22%) than during the praise condition. Her data did not exhibit an immediate
upon beginning the neutral verbalizations condition. During the neutral verbalizations
condition, 40% of her data did not overlap (i.e., were below) with data in the praise
condition. Due to high baseline variability and high neutral verbalizations levels, a ceiling
effect may have masked any potential treatment effects based on nonoverlap of data
alone.
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Percent Visual Engagement by Participant

Figure 1. Percent Visually Engaged measured by WebGazer application
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Percent Answers Correct
All participants’ percent answers correct averages are located in Table 2 and graphed in
Figure 2. Upon visual inspection, no apparent differences were present.
Table 2
Percent Answers Correct Averages and Standard Deviations

Amber
Bella
Charlotte
Diana

Baseline
M = 64%
(SD = 16.73)
M = 23.33%
(SD = 11.75)
M = 56%
(SD = 21.19)
M = 60%
(SD = 13.09)

Condition
Neutral
M = 54%
(SD = 13.42)
M = 28%
(SD = 13.04)
M = 41.67%
(SD = 30.61)
M = 45.71%
(SD = 27.60)

32

Praise
M = 54%
(SD = 15.17)
M = 30%
(SD = 21.21)
M = 66%
(SD = 15.17)
M = 46%
(SD = 15.17)

Overall
M = 57.5%
(SD = 14.37)
M = 25.2%
(SD = 12.94)
M = 53.2%
(SD = 23.22)
M = 51.82%
(SD = 19.18)

Percent Answers Correct

Figure 2. Percent Answers Correct
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Visual Engagement Scored by Hand Versus WebGazer
Although not an initial research question, another aim of the study was to identify
the extent to which WebGazer may be used as an alternative to traditional scoring
strategies performed by an observer. Due to less frequent coding by a human observer
compared to the program, differences were expected. These measurements are graphed in
Figure 3. Most conditions showed similar variability and trend between the hand scored
and computer scored data. The largest discrepancy was in relation to the level,
specifically for Amber’s baseline condition and Bella’s neutral verbalizations condition.
Amber’s baseline data differed in level, with WebGazer calculating a median
visual engagement of 63.72% and hand scoring resulting in a median of 88.71%. The
data paths had similar shapes, but the trends were dissimilar. A simple linear regression
resulted a slope of -2.04 for hand scored measurement and a slope of -8.51 for WebGazer
measurement, indicating data trending more than four times faster for the WebGazer
measurement than hand score measurement.
Bella’s neutral verbalizations data differed in level, with WebGazer calculating a
median visual engagement of 71.22% and hand scoring resulting in a median of 55.22%.
The data paths had similar shapes, but the trends were dissimilar. A simple linear
regression resulted in a slope of 1.66 for hand scored measurement and a slope of -2.17
for WebGazer measurement, indicating that while hand scored measurement data were
slightly trending upward while WebGazer data were slightly trending downward.
Due to the low number of sessions, however, these lines may be more heavily
influenced by outliers and the fewer observations per session may also have resulted in
missed occurrences of the participant exhibiting a lack of visual engagement. Overall, the
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majority of conditions across all participants exhibited similar medians and trends
between WebGazer and hand scored measurements, indicating promising use of
automated measurements for visual engagement instead of more traditional hand scoring
observation methods.

35

Percent Visually Engaged WebGazer versus Observer

F

Figure 3. Percent Visually Engaged WebGazer and hand-scored graphs
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CHAPTER IV – DISCUSSION
The purposes of this study were twofold. First, this study sought to identify if
providing noncontingent praise on a fixed duration of 2 minutes affected participants’
visual engagement with video lectures, and if the use of praise increases accuracy in postlecture knowledge assessments. Second, this study sought to investigate if a readily
available, free eye tracking software in combination with the user’s integrated webcam
could provide an alternative means of behavior observation in online learning
environments.
The first research question addressed whether the use of praise affected the
percent of time a participant looked at the presented video. Three of the four participants
showed a higher median for the praise condition compared to either neutral or baseline
conditions. Although Charlotte’s baseline data had a slightly lower median than the other
conditions, the upward trend in her data and similar level in her the second half of her
baseline data may indicate a practice effect. Diana’s praise condition data demonstrated a
lower level compared to her other conditions. This may have been due to a potential
ceiling since half her baseline data were nearly at 100% visual engagement and the
median was already above 90% in baseline.
Relatedly, all participants except Amber demonstrated above 90% visual
engagement for at least one trial, making analysis of nonoverlapping data largely
irrelevant. Reduced variability and a higher level for the other three participants’ praise
condition data may indicate a potential treatment effect. Based on this study’s results,
providing praise may not have a meaningful impact on visual engagement, at least for
these participants.
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Based on the results of the post-lecture knowledge assessments, praise did not
result in any apparent treatment effects for percent answers correct. This may have been a
result of reading comprehension, the face validity of questions, insufficient number of
questions, or even interest in the subject. One participant mentioned that verbal feedback
occasionally obscured answers to the knowledge assessment, but because these
statements occurred infrequently in comparison with the overall length of the video, this
should be considered accordingly.
Lastly, the results of this study indicated that the use of a free eye tracking
software and the user’s webcam may indeed provide a usable alternative to manually
observing and coding behavior in online settings. Although not all WebGazer data
matched observer recorded data, this may be attributable to fewer observations made by
the observer than WebGazer or difficulty for the observer to discern when the participant
was looking at the video. When combined with the piloting data that indicated the
observed data and data measured by WebGazer did not significantly differ, this study
gives significant evidence supporting the use of eye tracking as a viable option in online
learning environments.
Limitations
Multiple limitations should be considered when interpreting the data gathered
through this study. One of the most significant limitations is the requirements for the eye
tracker to run as designed. Participants were instructed to stay at the computer and to
minimize movements during trials. This may have affected the results as participants
were required to engage in behavior that may not reflect their normal behavior in an
online learning environment. Two of the participants engaged in repeated repositioning
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during trials, but their data did not appear to be affected. The motion-activated overhead
light in the room was activated on three occasions, but it did not appear to cause any issue
with data collection except for one participant. While the eye tracker was typically able to
estimate eye gaze accurately regardless of skin tone, when the overhead light was on, the
African American participant’s eyes had a darker shadow, making it difficult to
differentiate the sclera from the iris. In more applied settings where lighting is not
necessarily ideal, this may result in inaccurate data collection. Whereas other, more
expensive eye trackers use infrared technology to identify the pupil by bouncing an
infrared light off the participant’s cornea, this study used a readily available integrated
webcam, which relies on facial features to differentiate where the participant is looking.
It should be noted that this study did not employ one of WebGazer’s original
major strengths, which was that it continually updates as participants interact with
onscreen stimuli. This limitation was anticipated by the original creators of WebGazer.
As a result, these results should be interpreted accordingly.
Another of the limitations to this study was the type of participants chosen to be
part of the study. Although participants were pursuing different majors and were not all
the same ethnicity, all participants were female. Past research has indicated that praise in
online learning environments may have a different impact depending on the participant’s
gender, with females’ task performance generally decreasing when receiving praise, and
males’ task performance increasing when receiving praise (e.g., Zhao & Huang, 2019). It
should be noted, however, that these past studies used cartoon characters that delivered
praise in the form of on-screen text. How the primary investigator’s praise may affect
male or nonbinary students was not investigated and may have implications for
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effectiveness of the praise. Furthermore, because the primary investigator was also a
student, the participants may have been indifferent toward the praise of a peer.
The participants’ baseline percent time visually engaged may have indicated a
necessary exclusion of participants who already exhibited a high level of visual
engagement from the study. Because some of the participants chosen already had a high
level of visual engagement, they would not necessitate intervention to increase visual
attending and any potential treatment effects would be masked by the comparison
condition.
The contrived nature of the experiment was also a limitation. In typical learning
environments, the lecturer is also the one delivering praise. In this study, praise was being
delivered while the lecturer was speaking, which may have resulted in important
information being missed. Subsequently, this may have resulted in lower scores in the
post lecture knowledge assessment.
Another potential limitation was that individual interest in subjects was not
considered or measured. Because the topics chosen were varied, some topics may have
been more interesting than others, regardless of the participant’s prior knowledge.
Another limitation to be considered was the rate of praise chosen in the study.
This study utilized a 2-minute noncontingent reinforcement schedule based on recent
research (Blaze et al., 2014; Williamson, 2017) indicating that 2 minutes may be
sufficient for reducing disruptive behavior and increasing appropriate behavior for
students in classrooms. One praise per two minutes has typically resulted in a significant
effect on target behavior for the overall classroom, but it does not always result in an
effect for every student. However, there is still limited evidence for an ideal rate of
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praise, and these studies studied students in primary and secondary education settings
(e.g., Allday et al., 2012; Dufrene, Lestremau, & Zoder-Martell, 2014; Sutherland,
Wehby, & Copeland, 2000). Furthermore, these studies are commonly class-wide, rather
than individualized.
Another limitation was the length of the videos. Some studies have indicated that
videos under 9 minutes may be most likely to maintain attention the longest, and videos
over 12 minutes may be more likely to lose attention sooner (e.g., Guo, Kim, & Rubin,
2014). Others have claimed that after 10-15 minutes, student attention begins to decrease
(Davis, 1993; McKeachie, 1986; Wankat, 2002). These studies commonly reference the
Hartley and Davies (1978) as the original source for the 10-15 minutes rule. The primary
dependent variable of the Hartley and Davies study was student notetaking, but even the
authors have agreed that notetaking is not necessarily a good indicator of attention. The
authors stated that that student notetaking was greatest during the first 10-15 minutes of
class, and at its lowest during the final 10 minutes, but subsequent analyses have
determined that notetaking generally appeared to be consistent throughout the lecture,
only declining as course content normally declined in the final 10 minutes of class. Few
studies have explored how attention changes over the course of a lecture. The Johnstone
and Percival (1976) study is among the more well-known which found that attention
began to decrease after 5 minutes, then a further decrease in attention 10-18 minutes into
class. However, several methodological issues are raised with this study, such as what
constituted a lapse in attention and what constituted attending (Bradbury, 2016; Wilson &
Korn, 2007).
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Another limitation of the current study was that attending was defined in a
narrower sense than would necessarily be expected in more applied settings. Because the
eye tracker was the source for determining attending, other behaviors that are typically
considered as being on-task, such as taking notes, looking up information in a book, or
even looking away while considering new information would all have been considered
off-task in this study.
Furthermore, even the visual engagement components of the study was potentially
flawed. Sustained eye contact may indicate increased effort in problem solving (Raynor
et al., 2006) or mind wandering in the form of staring (Faber, Bixler, & D’Mello, 2018).
When attending to material, individuals typically also engage in slight movements of the
eye, called saccades. As the eyes move, the individual perceives surrounding pertinent
information and can interpret the information contextually, such as when reading.
This study also operated under the assumption that praise was acting as a
reinforcer for visual engagement. Past research has indicated that different forms of
social presence, such as a video of the lecturer or a cursor controlled by the lecturer may
result in increased visual attending during lectures (Wang & Antonenko, 2017; Wang, Pi,
& Hu, 2018). However, an increase in visual engagement also occurred in the neutral
verbalizations condition for some participants. Thus, the addition of any stimulus may
have been enough to evoke increased visual engagement.
The type of information being presented also may have been a limitation of the
current study. Much of the information presented did not necessarily require the
individual to look at the screen to comprehend it. If presented information regarding the
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movements of armies with a visual aid, this may require more visual engagement than
just being read information from a list of dates.
Lastly, motivation to get answers correct may have been a limitation. This study
assumed that praise would increase visual engagement, but increased engagement did not
necessarily mean the individual would recall information better. Although three of the
four participants consistently answered questions with about 50% accuracy, one
participant answered at nearly chance percent accuracy (i.e., 25%). This may have been a
result of motivation or perhaps even the individual’s reading comprehension ability.
Future Directions
Future studies should investigate how to increase the increase the sensitivity of
these new, free eye tracking software options in more naturalistic settings, such as with
diminished light or with unintrusive, but continual calibrations for more passive tasks.
Relatedly, future studies may also wish to investigate how to incorporate other
appropriate, academically engaged behaviors such as note taking and how to measure.
This study examined how praise may reinforce visual engagement. Future
research may extend upon this by comparing different types of consequences. For
example, while praise may act as positive reinforcement, negative reinforcement is
arguably the most potent reinforcer, in which an aversive stimulus is removed. Perhaps
discontinuing visual engagement for an extended period of time may result in the video
pausing, requiring the user to resume visual engagement to finish the lecture.
Future research may also wish to investigate how different types of information
presented may be affected by praise. Previous research has indicated, for example, that
how one attends when watching lectures on declarative knowledge and procedural
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knowledge differ (Hong, Pi, & Yang, 2018). In one research study by Wang, Pi, and Hu
(2018), the authors used eye tracking to measure how gaze guidance influenced visual
attending to videos covering either a procedure being taught or declarative knowledge.
Gaze guidance took the form of a video representation of the lecturer looking at relevant
parts of a video. The results demonstrated increased attending across both types of videos
as well as higher accuracy in post-lecture questions. As a result, replicating this study
with praise versus other stimuli (e.g., gaze guidance) may prove fruitful.
Future research into more individualized rates of noncontingent reinforcement
may also prove beneficial. As was previous stated, one praise statement per 2 minutes has
been found to be effective in increasing classroom-wide behavior in K-12 settings. Part of
the rationale was that it was easier for teachers to provide praise at this rate (Blaze et al.,
2014). By determining the amount of time before the individual’s visual engagement
decreases, an ideal rate may be more easily calculated. Furthermore, an automatic form of
reinforcement independent of the teacher may enable teachers to allocate their time to
other tasks such as lecturing or answering questions.
Lastly, future research may also investigate how praise for correct answers during
more interactive tasks in an online learning environment may influence visual
engagement during these tasks. Past research has indicated that praising correctly
answering questions increased on-task behavior in elementary students, but praising ontask behavior did not necessarily increase the percent answers correct in a classroom
setting (e.g., Hay, Hay, & Nelson, 1977). With the use of eye tracking technology, this
may be even easier to measure than in the past.
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Conclusion
The results of this study have promising implications for practice. As more
schools and universities offer increased access to online learning options, the field of
School Psychology must also evolve. Since its introduction in the mid-1900s, applied
behavior analysis has played an important role in much of the research in school
psychology. The principles of operant conditioning, function-based assessments, and
behavior interventions rely squarely on the ability to measure socially significant human
behavior in an accurate manner. For all the advancements we have made, we are still our
own greatest obstacle in behavior analysis. This may be due to observer drift, which is an
unintended change in the way an observer measures a behavior either due to ambiguity in
how it is operationally defined or insufficient examples to cover different topographical
presentations of behavior. It may also be due to a lack of resources, such as attention or
even personnel. Data collection itself can become harder as the environment in which
observations are occurring become more complex. While continuous data collection
would be ideal, it is impossible to maintain accurate data collection while also recording
all pertinent environmental changes. We decide which form of data collection to use
based on if we are willing to overestimate or underestimate a particular behavior. This
again is due to our limits as humans.
With the introduction of computers in the latter half of the 20th century, we also
have gained access to new technologies that may offset some of these weaknesses in
current data collection methodologies. Computers are not susceptible to observer drift
beyond how they are programmed. Once the topographical behavior is identifiable to the
program, it will remain identifiable. Computers are also not susceptible to the same
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limitations humans are. Computers are capable of recording data thousands of times a
second, essentially resulting in continuous data collection.
Once only seen in universities and research labs, computers and other
technologies such as eye tracking are steadily becoming more widely available to the
public. With the introduction of WebGazer and other free eye tracking software, the
necessary resources to implement these technologies have become more a matter of
access knowledgeable staff. As more programs are developed and made easier to use, this
will only become simpler for researchers and teachers alike. While researchers may
experimentally manipulate conditions and use eye tracking to measure the behavior,
teachers can use software programmed to identify when an academically relevant
behavior such as attending is occurring without the teacher constantly having to assess all
students’ behaviors. This may result in more fluid instruction, accurate feedback, and less
effort on the teachers’ part.
This study was just one example of how eye tracking may be combined with an
academically relevant research question. While some limitations exist in the
methodology, the overall findings of this study are promising in that they indicate some
typical classroom-based strategies to maintain attention such as praise may have utility in
online learning environments. As our technology advancements continue to grow, so too
will our ability to answer more research questions and continue to improve our work as
school psychologists.
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APPENDIX E – Video Links
Https://youtu.be/UZ3oEn5Q7U4
Https://youtu.be/9ahqfkc3mky
Https://youtu.be/ojskgvxfi4m
Https://youtu.be/sgslyp8mmmc
Https://youtu.be/0t4mf9zoppm
Https://youtu.be/Um92GZLCQ_Q
Https://youtu.be/t8o4actyjhc
Https://youtu.be/y33lnxg2l80
Https://youtu.be/whtpjxlji2i
Https://youtu.be/ozyh-1p9nag
Https://youtu.be/qckn5bu8ggm
Https://youtu.be/p3pyuy4buik
Https://youtu.be/hnpcqegw3s4
Https://youtu.be/ipq6gb822x4
Https://youtu.be/-j7n-xpi5z0
Https://youtu.be/mi9smaznpxm
Https://youtu.be/k5xkjk0-hco
Https://youtu.be/zc_p7Mw1A7U
Https://youtu.be/pjqr77vzwyk
Https://youtu.be/xhvty6_XTJY
Https://youtu.be/g8sxna-E-H0
Https://youtu.be/Sa5eqaYwQ2Q
Https://youtu.be/xfbk9534ni8
Https://youtu.be/B_p48taky3y
Https://youtu.be/xmkbadumd_E
Https://youtu.be/eqeendy0st8
Https://youtu.be/x3bqqi7-scg
Https://youtu.be/a9qtifpiql4
Https://youtu.be/eifq4gfsz3u

Fall of the Roman Empire
Golden Age of Athens, Pericles and Greek Culture
Spread of Islam
Ancient Egypt
French Revolution Part 2
Allende and Pinochet on Chile
Arian Controversy and the Council of Nicaea
Augustus Becomes First Emperor of Rome
Hinduism, Brahman, Atman, Samsara, and Moksha
Napoleonic Wars of First and Second Coalitions
Initial Rise of Hitler and the Nazis
Feudal System During the Middle Ages
Ottoman, Safavid and Mughal Empires
Confucius and the Hundred Schools of Thought
Hittite Empire and Battle of Kadesh
Indus River Valley Civilizations
Golden Age of Islam
Ides of March and Civil War
Socrates, Plato, and Aristotle
Punic Wars between Rome and Carthage
Theodor Herzl and the Birth of Political Zionism
Alexander the Great Takes Power
Closing Stages in World War I
Blockades, U-Boats, and the Lusitania
Bay of Pigs Invasion
Cyrus the Great Establishes Achaemenid Empire
Axis Momentum Accelerates in WW2
Overview of Chinese History 1911 - 1949
Sykes-Picot Agreement and Balfour Declaration
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APPENDIX F – Post Lecture Knowledge Assessment Example
A.
B.
C.
D.

Who was the son of Marcus Aurelius?
Commodus
Diocletian
Constantine
Theodosius

A.
B.
C.
D.

What led to the Third Century Crisis?
The Huns attacking
The ascension of Diocletian
The assassination of Serverus Alexander
The assassination of Marcus Aurelius

A.
B.
C.
D.

How was the empire split by Diocletian?
North and South
By Tribes
East and West
By Provinces

A.
B.
C.
D.

Which emperor embraced Christianity?
Diocletian
Constantine
Marcus Aurelius
Theodosius

A.
B.
C.
D.

To which city was the Western Capital of the Roman Empire moved?
Ravenna
Constantinople
Adrianople
Rome

A.
B.
C.
D.

Which city was previously named Byzantium?
Constantinople
Ravenna
Rome
Adrianople

A.
B.
C.
D.

Which tribe attacked Rome navally?
Visigoths
Hans
Ostrogoths
Huns

A.
B.
C.
D.

Which marked the end of the Western Roman Empire?
Odoacer’s army attacking Ravenna
The Vandals attacking Rome
The Visiogoths attack Rome
The movement of the capital from Rome to Ravenna

A.
B.
C.
D.

Which of the following was the last of “The Five Good Emperors?”
Commodus
Marcus Aurelius
Adrian
Theodosius

A.
B.
C.
D.

Where did the visiogoths eventually settle?
Gaul
Ravenna
Spain
Britain
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APPENDIX G – Procedural Integrity Data Sheet
Date
Participant
Session
Condition

B

NV

P

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2

4.3

4.4

4.5

4.6

5.1

5.2

5.3

5.4

5.5

5.6

6.1

6.2

6.3

6.4

6.5

6.6

7.1

7.2

7.3

7.4

7.5

7.6

8.1

8.2

8.3

8.4

8.5

8.6

9.1

9.2

9.3

9.4

9.5

9.6

10.1

10.2

10.3

10.4

10.5

10.6

11.1

11.2

11.3

11.4

11.5

11.6

12.1

12.2

12.3

12.4

12.5

12.6

13.1

13.2

13.3

13.4

13.5

13.6

14.1

14.2

14.3

14.4

14.5

14.6

15.1

15.2

15.3

15.4

15.5

15.6

Engage
Pos Verb
Neut Verb
Engage
Pos Verb
Neut Verb
Engage
Pos Verb
Neut Verb
Engage
Pos Verb
Neut Verb
Engage
Pos Verb
Neut Verb
Engage
Pos Verb
Neut Verb
Engage
Pos Verb
Neut Verb
Engage
Pos Verb
Neut Verb
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APPENDIX H – Baseline Procedural integrity
Baseline
Date: _____ Participant: ____ Trial: _____ Obs: ________
Circle “Y” for each step each time the implementer(s) completed the step correctly.
Circle “N” for each time an implementer missed or incorrectly completed a step
Circle “N/A” if the step was unnecessary for a trial (e.g., if no proximity prompt
was issued, then therapist does not need to record occurrence on data sheet)
Integrity = Yes/(Yes+No) * 100
1. The researcher told participant to keep their speakers on, unmute Y N
themselves, to take no notes, stay at the computer, and to read all
directions on the screen
2. Researcher confirmed that their video is disabled
Y N
3. The participant read all instructions out loud
4. Researcher acknowledged when participant said “Ready,” and
told participant to “press y”
5. Researcher engaged in no verbal communication during the
session
Total Percent Correct Implementation
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Y N
Y N
Y N
%

APPENDIX I – Neutral Verbalizations Procedural integrity
Baseline
Date: ______ Participant: _____ Trial: ______ Obs: ________
Circle “Y” for each step each time the implementer(s) completed the step
correctly.
Circle “N” for each time an implementer missed or incorrectly completed a step
Circle “N/A” if the step was unnecessary for a trial (e.g., if no proximity prompt
was issued, then therapist does not need to record occurrence on data sheet)
Integrity = Yes/(Yes+No) * 100
1. The researcher told participant to keep their speakers on, unmute
Y N
themselves, to take no notes, stay at the computer, and to read all
directions on the screen
2. Researcher confirmed that their video is disabled
Y N
3. The participant read all instructions out loud

Y N

4. Researcher acknowledged when participant said “Ready,” and
told participant to “press y”

Y N

5. After the participant presses y, the researcher delivers the first
neutral verbalization

Y N

6. Researcher only engaged in verbal communication during trials at
the designated intervals (every 2 minutes)
7. All verbalizations were neutral and were related to the video (e.g.,
“You’re watching a history video,” “This video is about
Europe.”)
Total Percent Correct Implementation

Y N
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Y N

%

APPENDIX J – Praise Procedural integrity
Praise
Date: ______ Participant: _____ Trial: ______ Obs: ________
Circle “Y” for each step each time the implementer(s) completed the step
correctly.
Circle “N” for each time an implementer missed or incorrectly completed a step
Circle “N/A” if the step was unnecessary for a trial (e.g., if no proximity
prompt was issued, then therapist does not need to record occurrence on data
sheet)
Integrity = Yes/(Yes+No) * 100
1. The researcher told participant to keep their speakers on,
Y N
unmute themselves, to take no notes, stay at the computer, and
to read all directions on the screen
2. Researcher confirmed that their video is disabled
Y N
3. The participant read all instructions out loud

Y N

4. Researcher acknowledged when participant said “Ready,” and
told participant to “press y”

Y N

5. After the participant presses y, the researcher delivers the first
positive verbalization

Y N

6. All verbalizations consisted of a verbal statement that signified
approval (e.g., “Nice job watching the video,” “Awesome
attending.”)
7. Researcher only engaged in verbal communication during
trials at the designated intervals (every 2 minutes)
Total Percent Correct Implementation
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Y N

Y N
%

REFERENCES
Acker, M. M., & O’Leary, S. G. (1987). Effects of reprimands and praise on appropriate
behavior in the classroom. Journal of abnormal child psychology, 15(4), 549–557.
Alberto & Troutman (2013). Applied Behavior Analysis for Teachers (9th Edition).
Allday, R. A., Hinkson‐Lee, K., Hudson, T., Neilsen‐Gatti, S., Kleinke, A., & Russel, C.
S. (2012). Training general educators to increase behavior‐specific praise: Effects
on students with EBD. Behavioral Disorders, 37, 87–98.
Allen, K. E., Hart, B., Buell, J. S., Harris, F. R., & Wolf, M. M. (1964). Effects of Social
Reinforcement on Isolate Behavior of a Nursery School Child. Child
Development, 35(2), 511.
Anderson, A. R., Christenson, S. L., Sinclair, M. F., & Lehr, C. A. (2004). Check &
connect: The importance of relationships for promoting engagement with school.
Journal of School Psychology, 42(2), 95–113.
Atteberry, A., & McEachin, A. (2016). School’s out: Summer learning loss across grade
levels and school contexts in the United States today. In Alexander, K., Pitcock,
S., & Boulay, M. (Eds). Summer learning and summer learning loss, pp35-54.
New York: Teachers College Press.
Austin, J. L., & Soeda, J. M. (2008). Fixed-Time Teacher Attention to Decrease Off-Task
Behaviors of Typically Developing Third Graders. Journal of Applied Behavior
Analysis, 41(2), 279–283.
Baddeley, A., Lewis, V. J., Eldridge, M., & Thomson, N. (1984). Attention and retrieval
from long-term memory. Journal of Experimental Psychology: General, 113,
518-540.
Banda, D. R., & Sokolosky, S. (2012). Effectiveness of Noncontingent Attention to
Decrease Attention-Maintained Disruptive Behaviors in the General Education
Classroom. Child & Family Behavior Therapy, 34(2), 130–140.
Barbour, M. (2018). A History of K-12 Distance, Online, and Blended Learning
Worldwide, in K. Kennedy & R. Ferdig (Eds.), Handbook of Research on K-12
Online and Blended Learning, 21-32. Pittsburg: Carnegie Mellon University/ETC
Press.
Barbour, M. K. (2010). Researching K-12 online learning: What do we know and what
should we examine? Distance Learning, 7(2), 7–12.

58

Bates, A.W. (2001). Beyond button-pushing: using technology to improve learning, in R.
Epper & A.W. Bates (Eds.) Teaching Faculty How to Use Technology: best
practices from leading institutions, 141–152. Westport: American Council on
Education/Oryx Press.
Berge, Z. L., & Clark, T. (2005). Virtual schools: Planning for success. New York, NY:
Teachers College Press.
Bernard, R., Borokhovski, E., and Tamim, R. (2019). The State of Research of Distance,
Online, and Blended Learning, in M. Moore & R. W. Diehl (Eds.), Handbook of
Distance Education, 92-104. New York: Routledge.
Bijou, S. W., Peterson, R. F., & Ault, M. H. (1968). A method to integrate descriptive
and experimental field studies at the level of data and empirical concepts. Journal
of Applied Behavior Analysis, 1, 175–191.
Birch, S., & Ladd, G. (1997). The teacher–child relationship and children’s early school
adjustment. Journal of School Psychology, 35, 61–79.
Birnbrauer, J. ., Wolf, M. ., Kidder, J., & Tague, C. E. (1965). Classroom behavior of
retarded pupils with token reinforcement. Journal of Experimental Child
Psychology, 2(2), 219–235.
Black, M. K. (2013). The landscape of K-12 online learning: Examining what is known.
In M. G. Moore (Eds.), Handbook of distance education (3rd ed.) (pp. 574-593).
New York: Routledge.
Blatchford, P., Edmonds, S., & Martin, C. (2003). Class size, pupil attentiveness and peer
relations. British Journal of Educational Psychology, 73, 15-36.
Blaze, J. T., Olmi, D., Mercer, S. H., Dufrene, B. A., & Tingstrom, D. H. (2014). Loud
versus quiet praise: A direct behavioral comparison in secondary classrooms.
Journal of School Psychology, 52(4), 349–360.
Bos, N., Groeneveld, C., van Bruggen, J., & Brand-Gruwel, S. (2015). The use of
recorded lectures in education and the impact on lecture attendance and exam
performance. British Journal of Educational Technology, 47(5), 906–917.
Bradbury, N. A. (2016). Attention span during lectures: 8 seconds, 10 minutes, or more?
Advances in Physiology Education, 40(4), 509–513.
Branch, M. N., & Malagodi, E. F. (1980). Where have all the behaviorists gone? The
Behavior Analyst, 3, 31-38.

59

Broden, M., Bruce, C., Mitchell, M. A., Carter, V., & Hall, R. V. (1970). Effects of
teacher attention on attending behavior of two boys at adjacent desks. Journal of
Applied Behavior Analysis, 3, 205–211. doi:10.1901/jaba.1970.3-205
Brodersen, R. M., & Melluzzo, D. (2017). Summary of research on online and blended
learning programs that offer differentiated learning options (REL 2017–228).
Washington, DC: U.S. Department of Education, Institute of Education Sciences,
National Center for Education Evaluation and Regional Assistance, Regional
Educational Laboratory Central. Retrieved from http://ies.ed.gov/ncee/edlabs.
Buswell, G. T. (1935). How people look at pictures. Chicago: University of Chicago
Press.Caldarella, P., Larsen, R. A. A., Williams, L., Downs, K. R., Wills, H. P., &
Wehby, J. H. (2020). Effects of teachers’ praise-to-reprimand ratios on elementary
students’ on-task behavior. Educational Psychology, 40 (10), 1306–1322.
Caldarella, P., Larsen, R. A., Williams, L., Downs, K., Wills, H., & Wehby, J. (2020a):
Effects of teachers’ praise-to-reprimand ratios on elementary students’ on-task
behaviour, Educational Psychology., 1-17.
Caldarella, P., Larsen, R. A., Williams, L., Wills, H. P., & Wehby, J. H. (2020b). “Stop
Doing That!”: Effects of Teacher Reprimands on Student Disruptive Behavior and
Engagement. Journal of Positive Behavior Interventions, 109830072093510.
Campuzano, L., Dynarski, M., Agodini, R., & Rall, K. (2009). Effectiveness of reading
and mathematics software products: Findings from two student cohorts (NCEE
No. 2009–4041). Washington, DC: U.S. Department of Education, Institute of
Education Sciences, National Center for Education Evaluation and Regional
Assistance.
Carini, R.M., Kuh, G.D. and Klein, S.P. (2006) Student engagement and student learning:
Testing the linkages. Research in Higher Education, 47, 1-24.
Carr, E. G. (1977). The motivation of self-injurious behavior: A review of some
hypotheses. Psychological Bulletin, 84, 800-816.
Charlesworth, W. R., & Spiker, D. (1975). An ethological approach to observations in
learning settings. In R. A. Weinberg & F. H. Wood (Eds.), Observation of pupils
and teachers in mainstream and special education settings: Alternative strategies.
The Council for Exceptional Children: Reston, VA, pp. 161–170.
Chelazzi, L., E to inova, J., Calletti, R., Lo Gerfo, E., Sani, I., Della Libera, C., &
Santandrea, E. (2014). Altering Spatial Priority Maps via Reward-Based
Learning. Journal of Neuroscience, 34(25), 8594–8604.

60

Cobb, J. A (1972). The relationship of discrete classroom behaviors to fourth-grade
academic achievement. Journal of Educational Psychology, 63, 74-80.
Cobb, J. A. (1972). Relationship of discrete classroom behaviors to fourth-grade
academic achievement. Journal of Educational Psychology, 63(1), 74–80.
Cooper, J. O., Heron, T. E., & Heward, W. L. (2019). Applied Behavior Analysis (3rd
Edition). Hoboken, NJ: Pearson Education.
Couldry, N. (2012). Media, Society, World: Social Theory and Digital Media Practice.
London: Polity Press. p. 2.
Crawford, C., Barker, J., & Seyam, A. (2014). The promising role of hybrid learning in
community colleges: Looking towards the future. Littleton, CO: The Clute
Institute.
Davis, B. G. Tools for Teaching. San Franciso, CA: Jossey-Bass, 1993.
Digital Learning Collaborative, (2020). Snapshot 2020: A review of online, blended, and
digital learning.
https://static1.squarespace.com/static/5a98496696d4556b01f86662/t/5e61341d87
9e630db4481a01/1583428708513/DLC-KP-Snapshot2020.pdf
D’Mello, S., Dieterle, E., & Duckworth, A (2017). Advanced, Analytic, Automated
(AAA) Measurement of Engagement During Learning. Educational Psychology
52(2), 104-123.
Dodge, R., & Cline, T. S. (1901). The angle velocity of eye movements. Psychological
Review, 8(2).
Downs, K. R., Caldarella, P., Larsen, R. A. A., Charlton, C. T., Wills, H. P., Kamps, D.
M., & Wehby, J. H. (2019). Teacher praise and reprimands: The differential
response of students at risk for emotional and behavioral disorders. Journal of
Positive Behavior Interventions, 21, 135–147
Dufrene, B. A., Lestremau, L., & Zoder-Martell, K. (2014). Direct behavioral
consultation: Effects on teachers’ praise and student disruptive behavior.
Psychology in the Schools, 51, 567-580.
Dynarski, M., Agodini, R., Heaviside, S., Novak, T., Carey, N. Campuzano, L., et al.
(2007). Effectiveness of reading and mathematics software products: Findings
from the first student cohort (NCEE 2007–4005). Washington, DC: U.S.
Department of Education, Institute of Education Sciences.
Epling, W. F., & Pierce, W. D. (1983). Applied behavior analysis: New directions from
the laboratory. The Behavior Analyst, 6, 27-37
61

Ervin, R., Ehrhardt, K., & Poling, A. (2001) Functional Assessment: Old Wine in New
Bottles. School Psychology Review, 30(2), 173-179.
Evans, C. (2008). The effectiveness of m-learning in the form of podcast revision lectures
in higher education. Computers & Education, 50(2), 491–498.
Faber, M., Bixler, R. & D’Mello, S.K. An automated behavioral measure of mind
wandering during computerized reading. Behav Res 50, 134–150 (2018).
Finn, J. D. (1993). School engagement and students at risk. Washington, DC: National
Center for Education Statistics.
Finn, J. D., & Rock, D. A. (1997). Academic success among students at risk for school
failure. Journal of Applied Psychology, 82, 221–234.
Finn, J. D., & Voelkl, K. E. (1993). School characteristics related to school engagement.
Journal of Negro Education, 62, 249–268.
Finn, J. D., Pannozzo, G. M., & Voelkl, K. E. (1995). Disruptive and inattentive
withdrawn behavior and achievement among fourth graders. Elementary School
Journal, 95, 421–454.
Floress, M. T., Jenkins, L. N., Reinke, W. M., & McKown, L. (2018). General education
teachers’ natural rates of praise: A preliminary investigation. Behavioral
Disorders, 43(4), 411–422.
Fredricks, J. A., Blumenfeld, P. C., & Paris, A. H. (2004). School engagement: Potential
of the concept, state of the evidence. Review of Educational Research, 74(1), 59–
109.
Graham, C. R. (2006). Blended learning systems: Definition, current trends, and future
directions. In C. J. Bonk & C. R. Graham (Eds.), Handbook of blended learning:
Global perspectives, local designs (pp. 3–21). San Francisco, CA: Pfeiffer.
Griffin, D. K., Mitchell, D. & Thompson, S. J. (2009). Podcasting by 62hildren62zing
PowerPoint and voice: what are the pedagogical benefits? Computers &
Education, 53(2), 532–539.
Gunter, P. L.,Venn, M. L., Patrick, J., Miller, K. A., & Kelly, L. (2003). Efficacy of using
momentary time samples to determine on-task behavior of students with
emotional/behavioral disorders. Education and Treatment of Children, 26, 400–
412.
Guo, P. J., Kim, J., & Rubin, R. (2014). How video production affects student
engagement. Proceedings of the First ACM Conference on Learning @ Scale
Conference – L@S ’14.
62

Gupta, A. & Saks, N. S. (2013). Exploring medical student decisions regarding attending
live lectures and using recorded lectures. Medical Teacher, 35(9), 767–771.
Gysbers, V., Johnston, J., Hancock, D. & Denyer, G. (2011). Why do students still bother
coming to lectures, when everything is available online? International Journal of
Innovation in Science and Mathematics Education, 19(2), 20–36.
Hall, R. V. and Broden, M. (1967) Behavior changes in brain-injured children through
social reinforcement. Journal of Experimental Child Psychology, 5, 463-479
Hall, R. V., Lund, D., & Jackson, D. (1968). Effects of Teacher Attention on Study
Behavior . Journal of Applied Behavior Analysis, 1(1), 1–12.
Hansen, D. W. & Ji, Q. In the eye of the beholder: A survey of models for eyes and gaze.
IEEE Transactions of Pattern Analysis and Machine Intelligence, 32(3):478–500,
Mar. 2010.
Harris, F., Wolf, M., & Baer, D. (1964). Effects of Adult Social Reinforcement on Child
Behavior. Young Children, 20(1), 8-17.
Hart, B. M., Allen, K. E., Buell, J. S., Harris, F. R., & Wolf, M. M. (1964). Effects of
social reinforcement on operant crying. Journal of Experimental Child
Psychology, 1(2), 145–153.
Hasazi, J. E., & Hasazi, S. E. (1972). Effects of teacher attention on digit-reversal
behavior in an elementary school child. Journal of Applied Behavior Analysis, 5,
157–162.
Hay, W. M., Hay, L. R., & Nelson, R. O. (1977). Direct and collateral changes in on-task
and academic behavior resulting from on-task versus academic contingencies.
Behavior Therapy, 8(3), 431–441.
Haydon T, Musti-Rao S, Kennedy A, Murphy M, Hunter W, Boone J. (2016). Using
Teacher Praise with Middle and High School Students. Beyond Behavior, 29(2).
108-115.
Haydon, T., & Musti‐Rao, S. (2011). Effective use of behavior‐specific praise: A middle
school case study. Beyond Behavior, 20(2), 31–39.
Hayward, D. A., Pereira, E. J., Otto, A. R., & Ristic, J. (2018). Smile! Social reward
drives attention. Journal of Experimental Psychology: Human Perception and
Performance, 44(2), 206–214.
Hecht, L. (1978). Measuring Student Behavior during Group Instruction. The Journal of
Educational Research, 71(5), 283–290.
63

Heddy, B. C., Sinatra, G. M., Seli, H., & Mukhopadhyay, A. (2014, April).
Transformative experience as a facilitator of interest development and transfer in
a college success course for at-risk students. Paper presented at the American
Educational Research Association, Philadelphia, PA.
Hollingshead, A., Kroeger, S. D., Altus, J., & Trytten, J. B. (2016). A case study of
positive behavior supports-based interventions in a seventh-grade urban
classroom. Preventing School Failure, 60(4), 1–8
Homer., R. D. (1980). The effects of an environmental “enrichment” program on the
behavior of institutionalized profoundly retarded children. Journal of Applied
Behavior Analysis, 13, 473-491.
Hong, J., Pi, Z., & Yang, J. (2018). Learning declarative and procedural knowledge via
video lectures: Cognitive load and learning effectiveness. Innovations in
Education and Teaching International, 55(1), 74–81.
Horner, R., Swaminathan, H., Sugai, G., & Smolkowski, K. (2012). Expanding analysis
and use of single-case research. Education and Treatment of Children, 35, 269–
290.
Houghton, S., Wheldall, K., Jukes, R., & Sharpe, A. (1990). The Effects of Limited
Private Reprimands And Increased Private Praise on Classroom Behaviour in
Four British Secondary School Classes. British Journal of Educational
Psychology, 60(3), 255–265.
Hu, M., Arnesen, K., Barbour, M.K. & Leary, H. (2019). A Newcomer’s Lens: A Look at
K-12 Online and Blended Learning in the Journal of Online Learning Research.
Journal of Online Learning Research, 5(2), 123-144. Waynesville, NC USA:
Association for the Advancement of Computing in Education (AACE). Retrieved
September 10, 2021 from https://www.learntechlib.org/primary/p/195231/
Huang, J., White, R., & Buscher, G. User see, user point: Gaze and cursor alignment in
web
search. In Proceedings of the SIGCHI Conference on Human Factors in
Computing Systems, CHI ’12, pages 1341–1350, New York, NY, USA, 2012.
ACM. ISBN 978-1-4503-1015-4. doi:10.1145/2207676.2208591.
Hutt, S., Mills, C., White, S., Donnelly, P., & D’Mello, S. K. (2016). The eyes have it:
gaze-based detection of mind wandering during learning with an intelligent
tutoring system. The 9th International Conference on Educational Data Mining
(Raleigh, NC, USA), 86–93.

64

Hutt, S., Krasich, K., Mills, C. et al. (2019). Automated gaze-based mind wandering
detection during computerized learning in classrooms. User Model User-Adap
Inter 29, 821–867.
International Association for K-12 Online Learning. (2011). National standards for
quality on-line teaching. Vienna, VA: Author.
Iwata, B. A., Dorsey, M. F., Slifer, K. J., Bauman, K. E., & Richman, G. S.
(1982). Toward a functional analysis of self-injury. Analysis and Intervention in
Developmental Disabilities, 2(1), 3–20.
Johnstone A.H. and Percival, F. Attention breaks in lectures. Educ Chem, 13: 49 –50,
1976.
Kaufman, D. (1989) Third generation course design in distance education, in Sweet, R.
(Ed.) Post-Secondary Distance Education in Canada: Policies, Practices and
Priorities. Athabasca: Athabasca University/Canadian Society for Studies in
Education.
Kebritchi, M., Lipschuetz, A., & Santiague, L. (2017). Issues and Challenges for
Teaching Successful Online Courses in Higher Education. Journal of Educational
Technology Systems, 46(1), 4–29.
Khan Academy. Accessed February 14, 2021. https://www.khanacademy.org.
Khorrami, P., Vuong Le, Hart, J. C., & Huang, T. S. (2014). A system for monitoring the
engagement of remote online students using eye gaze estimation. 2014 IEEE
International Conference on Multimedia and Expo Workshops (2014).
Kim, J. S., Capotosto, L., Hartry, A., & Fitzgerald, R. (2011). Can a mixed-method
literacy intervention improve the reading achievement of low-performing
elementary school students in an after-school program? Results from a
randomized controlled trial of READ 180 Enterprise. Educational Evaluation and
Policy Analysis, 33(2), 183–201.
Kirby, F. D., & Shields, F. (1972). Modification of arithmetic response rate and attending
behavior in a seventh-grade student. Journal of Applied Behavior Analysis, 5, 79–
84.
Kizilcec, R. F., Papadopoulos, K., & Sritanyaratana, L. (2014). Showing face in video
instruction. Proceedings of the 32nd Annual ACM Conference on Human Factors
in Computing Systems – CHI ’14.
Kodak, T., Northup, J., & Kelley, M. E. (2007). An evaluation of the types of attention
that maintain problem behavior. Journal of Applied Behavior Analysis, 40, 167–
171.
65

Kratochwill, T. R., Hitchcock, J., Horner, R. H., Levin, J. R., Odom, S. L., Rindskopf, D.
M & Shadish, W. R. (2010). Single-case designs technical documentation.
Retrieved from What Works Clearinghouse website:
http://ies.ed.gov/ncee/wwc/pdf/wwc_scd.pdf.
Krause, K., & Coates, H. (2008). Students’ engagement in first-year university.
Assessment and Evaluation in Higher Education, 33(5), 493–505.
Lahaderne, H. (1968). Attitudinal and intellectual correlates of attention: A study of four
sixth-grade classrooms. Journal of Educational Psychology, 59(5), 320–324.
Li, C., & Irby, B. (2008). An Overview of online education: Attractiveness, benefits,
challenges, concerns, and recommendations. College Student Journal, Part A, 42,
449–458.
Lindquist, S. I., & McLean, J. P. (2011). Daydreaming and its correlates in an educational
environment. Learning and Individual Differences, 21(2), 158–167.
Lloyd, D. H. (1968, October). A concept of improvement of learning response in the
taught lesson. Visual Education, 23–25.
Lowe, T. O., & McLaughlin, E. C. (1974). The use of verbal reinforcement by
paraprofessionals in the treatment of underachieving elementary school students.
Journal of the Student Personnel Association for Teacher Education, 12(3), 95.
Lundgren, E., Rocha, T., Rocha, Z., Carvalho, P., & Bello, M. tracking.js: A modern
approach for Computer Vision on the web. http://trackingjs.com, 2014.
Luyt, I. (2013). Bridging spaces: Cross-cultural perspectives on promoting positive
online learning experiences. Journal of Educational Technology Systems, 42, 3–
20.
Lyons, J. F. (2004). Teaching U.S. history online: Problems and prospects. The History
Teacher, 37, 447–456.
Ma, H. H. (2006). An alternative method for quantitative synthesis of single-subject
researches: Percentage of data points exceeding the median. Behavior
Modification, 30, 598–617.
Madsen, C. H., Jr., Becker, W. C., & Thomas, D. R. (1968). Rules, praise, and ignoring:
Elements of elementary classroom control. Journal of Applied Behavior Analysis,
1, 139– 150. doi:10.1901/jaba.1968.1-139

66

Martens, B. K., Hiralall, A. S., & Bradley, T. A. (1997). A note to teacher: Improving
student behavior through goal setting and feedback. School Psychology
Quarterly, 12(1), 33–41.
Martin, R., Piedmont-Palladino, S., Sturlaugson, B., Penner, B., Harriss, H., Rodenbeck,
J., Isenstadt, S., Livia-Brand, A., Ansari, I., Frichot, H., & Milligan, B. (2020).
“Field Notes on Pandemic Teaching: 1,” Places Journal. Accessed 17 Jan 2021.
Mastropieri, M. A., & Scruggs, T. E. (1985-86). Early intervention for socially
withdrawn 67hildren. The Journal of Special Education, 19, 429-441.
Matheson, A. S., & Shriver, M. D. (2005) Training Teachers to Give Effective
Commands: Effects on Student Compliance and Academic Behaviors. School
Psychology Review, 34(2), 202-219
McKeachie, W.J. Teaching Tips: Strategies, Research and Theory for College and
University Teachers. Lexington, MA: Heath, 1986.
Means, B., Toyama, Y., Murphy, R., & Bakia, M. (2013). The effectiveness of online and
blended learning: A meta-analysis of the empirical literature. Teachers College
Record, 115(3), 1–47.
Means, B., Toyama, Y., Murphy, R., Bakia, M., & Jones, K. (2010). Evaluation of
Evidence-Based Practices in Online Learning: A Meta-Analysis and Review of
Online Learning Studies Center for Technology in Learning.
Meyers, C. E., Attwell, A. A., & Orpet, R. E. (1968). Prediction of fifth grade
achievement from kindergarten test and rating data. Educational and
Psychological Measurement, 28(2), 457–463.
Michael, J. L. (1980). Flight from behavior analysis. The Behavior Analyst, 3, 1-24.
Moore, T. C., Maggin, D. M., Thompson, K. M., Gordon, J. R., Daniels, S., & Lang, L.
E. (2018). Evidence Review for Teacher Praise to Improve Students’ Classroom
Behavior. Journal of Positive Behavior Interventions, 109830071876665.
Morgan, P., & Ritter, S. (2002). An experimental study of the effects of Cognitive Tutor®
Algebra I on student knowledge and attitude. Pittsburgh, PA: Carnegie Learning.
Morris, N. P., Swinnerton, B., & Coop, T. (2019). Lecture recordings to support learning:
A contested space between students and teachers. Computers & Education, 140,
103604.
O’Handley, R. D., “A Direct Comparison of Different Schedules of Praise in Secondary
Classrooms” (2016). Dissertations. 434. https://aquila.usm.edu/dissertations/434
67

O’Handley, R. D., Dufrene, B. A., & Whipple, H. (2018). Tactile prompting and weekly
performance feedback for increasing teachers’ behavior‐specific praise. Journal
of Behavioral Education, 27(3), 324–342.
Pacitto, G. O. (2019). An Evaluation of the Effectiveness of Content and Quality of Praise
as a Reinforcer for Skill Acquisition in Children with and without Developmental
Delays (Unpublished Doctoral Dissertation). The Chicago School of Professional
Psychology.
Pane, J. F., Griffin, B. A., McCaffrey, D. F., & Karam, R. (2014). Effectiveness of
Cognitive Tutor Algebra I at Scale. Educational Evaluation and Policy Analysis,
36(2), 127–144.
Pane, J. F., McCaffrey, D. F., Slaughter, M. E., Steele, J. L., & Ikemoto, G. S. (2010). An
experiment to evaluate the efficacy of Cognitive Tutor Geometry. Journal of
Research on Educational Effectiveness, 3(3), 254–281.
Papoutsaki, A., Sangkloy, P., Laskey, J., Daskalova, N., Huang, J., & Hays, J. (2016).
WebGazer: Scalable Webcam Eye Tracking Using User Interactions. Proceedings
of the 25th International Joint Conference on Artificial Intelligence (IJCAI-16),
3839–3845.
Papoutsaki, Alexandra, “Democratizing Eye Tracking” (2017). Computer Science Theses
and Dissertations. Brown Digital Repository. Brown University Library.
Patterson, G. R. (1966). An application of conditioning techniques to the control of a
hyperactive child, Ullman, L. P., and Krasner, L. (Eds.), Case studies in behavior
modification, New York: Holt, Rinehart and Winston, Inc. Pp. 370-375.
Peirce, J. W., Gray, J. R., Simpson, S., MacAskill, M. R., Höchenberger, R., Sogo, H.,
Kastman, E., Lindeløv, J. (2019). PsychoPy2: experiments in behavior made easy.
Behavior Research Methods.
Peterson, P. L., Swing, S. R., Stark, K. D., & Waas, G. A. (1984). Students’ Cognitions
and Time on Task During Mathematics Instruction. American Educational
Research Journal, 21(3), 487–515.
Polick, A. S., Carr, J. E., & Hanney, N. M. (2012). A comparison of general and
descriptive praise in teaching intraverbal behavior to children with autism.
Journal of Applied Behavior Analysis, 45(3), 593–599.
Poling, A., Picker, M., Grossett, D., Hall-Johnson, E., & Holbrook, M. (1981). The
schism between experimental and applied behavior analysis: Is it real and who
cares? The Behavior Analyst, 4, 93-102.
68

Powell, J., Martindale, B., & Kulp, S. (1975). An evaluation of time-sample measures of
behavior. Journal of Applied Behavior Analysis, 8, 463–469.
Powell, J., Martindale, B., Kulp, S., Martindale, A., & Bauman, R. (1977). Taking a
closer look: Time sampling and measurement error. Journal of Applied Behavior
Analysis, 10, 325–332.
Queen, B., and Lewis, L. (2011). Distance Education Courses for Public Elementary and
Secondary School Students: 2009–10 (NCES 2012-008). U.S. Department of
Education, National Center for Education Statistics. Washington, DC:
Government Printing Office.
Rayner, K. (2009). The 35th Sir Frederick Bartlett Lecture: Eye movements and attention
in reading, scene perception, and visual search. Quarterly Journal of
Experimental Psychology, 62(8), 1457–1506.
Riley, J. L., McKevitt, B. C., Shriver, M. D., & Allen, K. D. (2011). Increasing On-Task
Behavior Using Teacher Attention Delivered on a Fixed-Time Schedule. Journal
of Behavioral Education, 20(3), 149–162.
Risko, E. F., Anderson, N., Sarwal, A., Engelhardt, M., & Kingstone, A.
(2012). Everyday Attention: Variation in Mind Wandering and Memory in a
Lecture. Applied Cognitive Psychology, 26(2), 234–242.
Ritter, S., Kulikowich, J., Lei, P-W., McGuire, C. L., & Morgan, P. (2007). What
evidence matters? A randomized field trial of Cognitive Tutor Algebra I. In T.
Hirashima, H. U. Hoppe, & S. Shwu-Cing Young (Eds.), Supporting learning
flow through integrative technologies. Amsterdam, Netherlands: IOS Press;
pp. 13–20.
Romero-Ivanova, C., Shaughnessy, M., Otto, L., Taylor, E., and Watson. E. (2020).
Digital Practices & Applications in a Covid-19 Culture. Higher Education Studies
10(80), 80-87.
Rooney, J. E. (2003). Blending learning opportunities to enhance educational
programming and meetings. Association Management, 55(5), 26–32.
Rosen, Y., & Beck-Hill, D. (2012). Intertwining digital content and a one-to-one laptop
environment in teaching and learning: Lessons from the Time To Know program.
Journal of Research on Technology in Education, 44(3), 225–241.
Royer, D. J., Lane, K. L., Dunlap, K. D., & Ennis, R. P. (2019). A Systematic Review of
Teacher-Delivered Behavior-Specific Praise on K–12 Student
Performance. Remedial and Special Education, 40(2), 112–128.

69

Rubow, C. C., Noel, C. R., & Wehby, J. H. (2019). Effects of Noncontingent Attention
on the Behavior of Students with Emotional/Behavioral Disorders and Staff in
Alternative Settings. Education and Treatment of Children, 42(2), 201–223.
Ryan, S., Kaufman, J., Greenhouse, J., She, R., & Shi, J. (2015). The effectiveness of
blended online learning courses at the community college level. Community
College Journal of Research and Practice, 40(4), 285–298.
Saudargas, R. A., & Zanolli, K. (1990). Momentary time sampling as an estimate of
percentage time: A field validation. Journal of Applied Behavior Analysis, 23,
533–537.
Schwirzke, K., Vashaw, L., & Watson, J. (2018). A history of K-12 online and
blended instruction in the United States, in K. Kennedy & R. Ferdig (Eds.),
Handbook of Research on K-12 Online and Blended Learning, 7-20. Pittsburg:
Carnegie Mellon University/ETC Press.
Seaman, J. E., Elaine Allen, I., & Seaman, J. (2018). Grade Increase: Tracking Distance
Education in the United States. Retrieved January 13, 2021.
Sharp, C., Nelson. J., Lucas. M., Julius, J., McCrone. T. and Sims, D. (2020). Schools’
responses to Covid-19: The challenges facing schools and pupils in September
2020. Slough: NFER.
Simpson, M. J. A., & Simpson, A. E. (1977). One-zero and scan method for sampling
behavior. Animal Behavior, 25, 726–731.
Sinatra, G., Heddy, B., & Lombardi, D. (2015). The Challenges of Defining and
Measuring Student Engagement in Science. Educational Psychologist, 50(1), 113.
Singh, V., & Thurman, A. (2019). How Many Ways Can We Define Online Learning? A
Systematic Literature Review of Definitions of Online Learning (1988-2018).
American Journal of `Distance Education, 33(4), 289–306.
Sitzmann, T., Kraiger, K., Stewart, D., & Wisher, R. (2006). The comparative
effectiveness of web-based and classroom instruction: A meta-analysis. Personnel
Psychology, 59(3), 623–664.
Skinner, E. A., & Belmont, M. J. (1993). Motivation in the classroom: Reciprocal effect
of teacher behavior and student engagement across the school year. Journal of
Educational Psychology, 85, 571–581.
Smallwood, J., Beach, E., Schooler, J. W., & Handy, T. C. (2008). Going AWOL in the
brain: Mind wandering reduces cortical analysis of external events. Journal of
Cognitive Neuroscience, 20, 458−469.
70

Sutherland, K. S., & Wehby, J. H. (2001). The effect of self-evaluation on teaching
behavior in classrooms for students with emotional and behavioral disorders. The
Journal of Special Education, 35, 161–171.
Sutherland, K. S., Wehby, J. H., & Copeland, S. R. (2000). Effect of varying rates of
behavior‐specific praise on the on‐task behavior of students with EBD. Journal of
Emotional and Behavioral Disorders, 8(1), 2–8.
Szpunar, K. K., Khan, N. Y., & Schacter, D. L. (2013). Interpolated memory tests reduce
mind wandering and improve learning of online lectures. Proceedings of the
National Academy of Sciences.
Szpunar, K. K., Moulton, S. T., & Schacter, D. L. (2013). Mind wandering and
education: from the classroom to online learning. Frontiers in Psychology, 4.
Taie, S., and Goldring, R., (2017). National Teacher and Principal Survey First Look
(NCES 2017-071). U.S. Department of Education. Washington, DC: National
Center for Education Statistics.
Taie, S., and Goldring, R. (2019). Characteristics of Public and Private Elementary and
Secondary Schools in the United States: Results From the 2017–18 National
Teacher and Principal Survey First Look (NCES 2019-140). U.S. Department of
Education. Washington, DC: National Center for Education Statistics.
Taie, S., and Goldring, R. (2020). Characteristics of Public and Private Elementary and
Secondary School Teachers in the United States: Results From the 2017–18
National Teacher and Principal Survey First Look (NCES 2020- 142rev). U.S.
Department of Education. Washington, DC: National Center for Education
Statistics
Teerlink, E., Caldarella, P., Anderson, D. H., Richardson, M. J., & Guzman, E. G. (2017).
Addressing Problem Behavior at Recess Using Peer Praise Notes. Journal of
Positive Behavior Interventions, 19(2), 115–126.
Test, D. W., & Heward,W. L. (1983). Teaching road signs and traffic laws to learning
disabled students. Science Education, 64, 129–139.
Tinker, M. A. (1939). Reliability and validity of eye-movement measures of reading.
Journal of Experimental Psychology, 19, 732-746.
Tinker, M. A. (1946). The study of eye movements in reading. Psychological Bulletin,
43, 93-120.
Tinker, M.A. (1958). Recent studies of eye movements in reading. Psychological
Bulletin, 55, 215-231.
71

Traphagan, T., Kucsera, J. & Kishi, K. (2010). Impact of class lecture webcasting on
attendance and learning. Educational Technology Research and Development, 58,
10–37.
UNESCO (2021). COVID-19 Impact on Education. H Retrieved from
https://en.unesco.org/covid19/educationresponse on January 18, 2021.
U.S. Department of Education, National Center for Education Statistics, Parent and
Family Involvement in Education Survey of the National Household Education
Surveys Program (PFI-NHES:2016).
U.S. Department of Education, National Center for Education Statistics, Integrated
Postsecondary Education Data System (IPEDS), Spring 2016 and Spring 2017,
Fall Enrollment component.
U.S. Department of Education, National Center for Education Statistics, 2003-04, 200708, and 2011-12 National Postsecondary Student Aid Study (NPSAS:04,
NPSAS:08, and NPSAS:12).
Van Wyk, M.M. (2020). Academic support under COVID-19 lockdown: what students
think of online support e-tools in an OdeL course. Interactive Technology and
Smart Education, Vol. ahead-of-print No. ahead-of-print.
Wang, H., Pi, Z., & Hu, W. (2018). The instructor’s gaze guidance in video lectures
improves learning. Journal of Computer Assisted Learning.
Wang, J., & Antonenko, P. (2017). Instructor presence in instructional video: Effects on
visual attention, recall, and perceived learning. Computers in Human Behavior,
71, 79–89.
Wang, J., Antonenko, P., & Dawson, K. (2020). Does visual attention to the instructor in
online video affect learning and learner perceptions? An eye-tracking analysis.
Computers & Education 146, 103779.
Wankat, P. C. The Effective Efficient Professor: Scholarship and Service. Boston, MA:
Allyn and Bacon, 2002.
Watson, J. (2008). Blended learning: The convergence of online and face-to-face
education. Vienna, VA: North American Council for Online Learning.
Watson, J. B. (1914). Behavior: An introduction to comparative psychology. New York:
Holt, Rinehart & Winston.
Watson, J. B. (1919). Psychology from the standpoint of a behaviorist. Philadelphia:
Lippincott.
72

Watson, J. B. (1925). Behaviorism. New York: Norton.
What Works Clearinghouse. (2014). Procedures and Standards Handbook, Version 3.0.
Washington, DC: Author. http://eric.ed.gov/?id=ED544775
Williamson, K. M., "Comparing the Effects of Two Rates of Specific Praise on Student
Behavior" (2017). Doctoral Dissertations. 1356.
https://opencommons.uconn.edu/dissertations/135
Wilson, K.A., & Korn, J.H. (2007). Attention during Lectures: Beyond Ten Minutes.
Teaching of Psychology, 34, 85 - 89.
Wisher, R. A., & Olson, T. M. (2003). The effectiveness of web-based training (Research
Report No. 1802). Alexandria, VA: U.S. Army Research Institute for the
Behavioral and Social Sciences.
World Health Organization (2020). How it spreads. https://www.who.int/docs/defaultsource/coronaviruse/risk-comms-updates/update-20-epi-win-covid19.pdf?sfvrsn=5e0b2d74_2. Retrieved January 15, 2021.
Wu, H.‐K. and Huang, Y.‐L. (2007), Ninth‐grade student engagement in teacher‐centered
and student‐centered technology‐enhanced learning environments. Science.
Education, 91. 727-749.
Zhang, Z., Li, Z., Liu, H., Cao, T., & Liu, S. (2019). Data-drived Online Learning
Engagement Detection via Facial Expression and Mouse Behavior Recognition
Technology. Journal of Educational Computing Research, 073563311982557, 124.
Z hao, Q., & Huang, X. (2019). Individual differences in response to attributional praise
in an online learning environment. Educational Technology Research and
Development.
Zimmerman, E H. and Zimmerman, J. (1962). The alteration of behavior in a special
classroom situation. Journal of the Experimental Analysis of Behavior, 5, 59-60.
Zoom Video Communications Inc . (2016). Security guide. Zoom Video
Communications Inc. Retrieved from http://www.zoom.us

73

